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Abstract 

Pyrolysis of chlorogenic acid was studied under various temperature and heating rate 
conditions. The objective was to investigate the effect of pyrolysis conditions on kinetics and 
product distribution. Runs were made at atmospheric pressure under inert (non-oxidative) 
conditions both in a tubular reactor operated under (approximately) isothermal conditions 
and in a thermograviinetric analyzer (TGA) non-isothermally. The pyrolysis temperature 
ranged from 120 to 750 °C in the tubular reactor and from room temperature to 800 °C in 
the TGA. The gaseous products were analyzed by mass spectrometry. The weight-loss due to 
the volatile products in the tubular reactor increased with temperature from 2% at 120 °C to 
80% at 750 "C. The gaseous product was complex in composition consisting of components 
that corresponded to mjz = 78 (benzene), 94 (phenol), 110 (catechol), 122 (benzoic acid), and 
136 (vinyl catechol), in addition to mjz = 18 (water), 28 (carbon monoxide), and 44 (carbon 
dioxide). Quinide was also observed in the condensed volatile products. The highest 
concentration was that of phenol followed by catechol. The data from the TGA also 
indicated the presence of hydrogen, methane, benzene, toluene, naphthalene, and an- 
thracenel/ phenanthrene at high temperatures. Kinetic analysis yielded a lower apparent 
activation energy of 79 kJ moI“ ‘ for the tubular reactor data compared to 143 kj mol ‘ for 
the TGA data. This suggests that the activation energy for the pyrolysis reactions might be 
dependent on the pyrolysis conditions such as heating rate due to the complexity of the 
reaction scheme. © 2002 Elsevier Science B.V. All rights reserved. 
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